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Objective: To evaluate the nationwide implementation of the “Living well with COPD” program by the Swiss
Lung Association in various cantons in Switzerland.
Methods: For the process evaluation, we used qualitative (interview, focus group) and quantitative (ques-
tionnaires, documentation analysis) methods to assess the implementation outcomes reach, dose, fidelity
and acceptability. For the effectiveness, we performed a pre-post analysis of patient data collected at
baseline and program end (after 14 months).
Results: Seven Cantonal Lung Associations implemented the program into their services according to plan,
conducted it 13 times and included 122 COPD patients. Patients’ attendance rate was 81% and coaches’
fidelity to protocol 94%. Acceptance and satisfaction of all involved persons was high. Integration of the
coaches’ additional workload, uncertainties regarding roles and responsibilities and sustainable re-
imbursement were major challenges. Patients significantly improved in COPD specific quality of life and
increased exercise capacity with on average 3.2 more repetitions in the 1-minute sit-to-stand test.
Conclusion: The program was successfully implemented throughout Switzerland with high acceptability
and positive association with patients’ quality of life.
Practice implications: Our findings support the broader multiplication throughout Switzerland and serves
the international community since it is one of the first nationwide implementations beyond study settings.
© 2021 The Author(s). Published by Elsevier B.V.
CC_BY_NC_ND_4.0

1. Introduction

[2-4]. Therefore, skills to manage COPD on a day-to-day basis, to
adapt and maintain healthy lifestyle behaviors that break drivers of

The burden of chronic obstructive pulmonary disease (COPD) is
large for the health care system and patients, in particular for those
with severe exacerbations requiring hospital admissions. More than
60% of COPD patients experience a hospital readmission due to an
exacerbation within the first 13 months after discharge [1]. Pul-
monary rehabilitations after experiencing an acute COPD exacerba-
tion do often not provide follow-up care and patients’ risk of
entering a vicious circle of dyspnea and physical inactivity is high
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the vicious circle and to react adequately and timely in case of an
exacerbation are fundamental.

Self-management interventions have been shown to improve
health outcomes in COPD patients but interventions are too het-
erogeneous to formulate clear recommendations [5,6]. “Living well
with COPD” (LWWCOPD) is an evidence-based self-management
program for COPD patients that has shown to reduce hospital ad-
missions due to exacerbations and increase patients’ quality of life
[7-9]. This suggests that a nationwide uptake could significantly
reduce the disease burden of COPD patients. The LWWCOPD pro-
gram was implemented several years ago in two different areas in
Switzerland targeting patients from the primary care setting
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[10-12]. The present project, promoted by the Swiss Lung Associa-
tion in collaboration with the Swiss Society for Pulmonology, aims to
achieve a broader implementation in eleven locations throughout
Switzerland. In the framework of this project, the LWWCOPD pro-
gram was offered to a wide range of COPD patients with different
disease severities.

However, a nationwide implementation of a patient education pro-
gram has to cope with various challenges such as higher complexity in
terms of communication, coordination and organization, local con-
straints and recruitment process of COPD patients [11]. It is well known
that interventions that have been successfully developed and proven to
be effective in academic and research settings may not be transferable to
wider implementation or generalizable to other settings [13].

The aims of this study were to evaluate the nationwide im-
plementation of the LWWCOPD program on patient- and provider-level
by capturing how the intervention was delivered and exploring insights
regarding the barriers and facilitators, and to assess the effectiveness of
the program on the patient level. This evaluation contributes sub-
stantially to the knowledge on the transition from a few single-sites to a
broad-scale implementation of patient education programs.

2. Methods
2.1. Study design

The LWWCOPD program was implemented by the Swiss Lung
Association in seven Cantonal Lung Associations throughout
Switzerland between January 2018 and February 2020. The im-
plementation process followed a six-step approach and was devel-
oped by an expert team of the Swiss Lung Association and Swiss
Society of Pulmonology (Fig. 1).

We used a mixed-methods approach and evaluated the im-
plementation process on the level of COPD patients, coaches, pro-
gram pulmonologists, program managers and master coaches with
quantitative and qualitative methods. For the effectiveness evalua-
tion, we analyzed quantitative data of COPD patients. The study was
guided by the Medical Research Council (MRC) guidance on process
evaluation as overarching framework [14] and the work by Proctor
et al. [15] and Saunders et al. [16] regarding the implementation
outcomes reach, dose, fidelity and acceptability. The study was ap-
proved by the Ethics Committee of the Canton of Zurich (Switzer-
land) (BASEC No. 2017-02077).

2.2. Intervention: The LWWCOPD program

LWWCOPD is a well-established and standardized self-manage-
ment program for COPD patients which has been translated and
adapted to the Swiss context and validated in the Swiss primary care
setting [7,11,12]. LWWCOPD included six group modules (each
90 min), an individual session with a coach and/or program pul-
monologist and follow-up phone calls 1, 3, 6, and 12 months after
the end of the group modules (Fig. 2). The group modules were held
by at least one coach, and a program pulmonologist was present in
one or both of the first two modules. The modules covered (1)
preventing/controlling symptoms, (2) Medications/inhalers, (3)
Breathing/coughing techniques, (4) Energy conservation, (5) Physical
activity and (6) Healthy lifestyle. In module 1, a physical activity plan
and in module 2 an action plan to early detect, react and prevent
acute COPD exacerbations were introduced [18], which were re-
viewed and trained in an individual session with a coach/program
pulmonologist. The group modules combined various pedagogical
methods such as knowledge transfer, discussion, small group works,
practical training and homework to motivate and activate patients.
Coaches were also trained in motivational interviewing techniques.
Patients’ program participation was funded through various sources
(Table A.1).
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2.3. Study population

The study addressed five groups of persons who were involved in
the program:

e COPD patients were recruited for the IWWCOPD program over
health care institutions and from the general population
(Supplemental material, Tables A.2 and A.3). Members of the
Cantonal Lung Associations provided information on the program
and verified eligibility for program participation. Program inclu-
sion criteria were a physician-diagnosed COPD with any Global
Initiative for Chronic Obstructive Lung Disease (GOLD) stage I-IV
and being able to attend the group modules. Patients with cog-
nitive impairment, severe mental disorders, insufficient knowl-
edge of German or French, limiting comorbidities or other
significant lung diseases (e.g., cystic fibrosis, pulmonary fibrosis)
were excluded. Written informed consent for sharing their data
for research purposes was necessary for study participation. A
maximum of 12 patients could be assigned to a group.

Coaches were employees of the Cantonal Lung Association who had
to meet pre-defined criteria in terms of education and professional
experience. They could contact their supervisor in case of interest.
The coaching role resulted in either integrating new tasks into the
previous workload or increasing the workload. All coaches attended a
two-day training, which was conducted by pulmonologists and
physiotherapists experienced delivering the LWWCOPD program.
Program pulmonologist were pulmonologists working in hospitals or
practices who were asked by the program manager to participate in
the program. A program pulmonologist was designated and medi-
cally responsible for each group of patients, was present in at least
one of the first two modules, completed the action plan, gave advice
in medication and attended the individual session with the patient.
The program pulmonologists attended the first half training day to-
gether with the coaches. The reimbursement of their work was not
specified by the Swiss Lung Association; each Cantonal Lung
Association specified it separately.

Program managers were employees of the Cantonal Lung Association
and were selected internally. They were responsible for the organi-
zation, coordination and implementation of the program in their
canton and were in close collaboration with the program managers
of the other cantons and the Swiss Lung Association.

Master coaches were health care professionals with intensive
training and experience in conducting the LWWCOPD program.
They were responsible for the training of the coaches and pro-
gram pulmonologists and visited the coach during the group
modules. The Swiss Lung Association reimbursed their workload.

2.4. Outcomes and measurements of the process evaluation

The process evaluation was based on the established im-
plementation outcomes “dose”, “reach”, “fidelity” and “accept-
ability” [14-16] which were assessed by following measurements:

e Dose refers to the amount of intervention that was delivered to the
target group and was assessed by the number of programs and group
modules, duration of the group modules and amount of delivered
material (pedometer, elastic band for strength training, information
on outpatient rehabilitation programs and action plan).

e Reach refers to the degree to which the target group was reached
and was assessed by a screening and enrollment protocol, pa-
tients’ attendance rates in the group modules and the percentage
of performed follow-up phone calls.

e Fidelity refers to the degree to which the intervention was de-
livered according to the protocol. The coaches completed a
checklist after each group module to report how many of
the planned topics were actually covered in the modules.
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INITIATION
Step 1

PREPARATION
Step 2

TRAINING
Step 4

RECRUITMENT
Step 5

PROGRAM
Step 6

* Initiation of program implementation by the Swiss Lung Association in collaboration

* Determination of participating Cantonal Lung Associations and responsible program

with the Swiss Society for Pulmonology (01/2017)

managers in each canton (01/2017-06/2017)

* Get familiar with program structure and guide (03/2017-11/2017)

* Development of training processes and manuals for coaches and program
pulmonologists (03/2017-11/2017)

* Regular exchange with the Swiss Lung Association and program managers of the other
cantons (from 06/2017)

* Organization of financement and reimbursement (meetings with insurances and
funders) (09/2016-01/2018)

* Determination of coaches and program pulmonologists who want to conduct the
LWWCOPD program (06/2017-07/2017)

* Regular team meetings (from 11/2017)

¢ Organizational decisions in terms of location and time of the program (09/2017-
02/2018)

¢ LWWCOPD training (11/2017 & 01/2018)
* Self-study of coaches and program pulmonologists to prepare for the group modules

(from 11/2017)

* Determination and flexible adaptation of recruitment strategies (11/2017-01/2018)
* Recruitment of COPD patients for program participation (11/2017-01/2018)
* Screening and enrollment of eligible participants (12/2017-01/2018)

« Start of the first program (from 01/2018)

Fig. 1. Implementation process of the “Living well with COPD” program in various Cantonal Lung Associations throughout Switzerland, including time frames.

One individual session with coach
and/or program pulmonologist

I—kﬁ

Follow-up phone calls

I
r )
FU1  FU2 FU3 FU4
1 1

CEEIEIEIES

Recruitment
of participants

Baseline End of group

assessment

Start of program

1 1 1 1
11 20 33 . 59

Follow-up

modules assessment

End of program

Fig. 2. Design of the “Living well with COPD” program. M1-M6 = module 1-6; FU = follow-up.
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Additionally, a master coach visited the coaches during the group
modules and completed the same checklist (one visit per coach
and module).

o Acceptability refers to the degree to which the program was per-
ceived as meaningful, appropriate and satisfactory. Semi-structured
interviews with the seven program managers from the Cantonal
Lung Associations (five from the German and two from the French
speaking cantons) were conducted at the end of the group modules.
Furthermore, a focus group with six coaches from five German
speaking Lung Associations was held after each coach had experi-
enced the entire program. In addition, patients and coaches were
asked to answer two questions on five-point Likert scales after each
group modules regarding their overall opinion (range: “very bad” to
“very good”) and their satisfaction with the amount of practical in-
formation provided (range: "not satisfied at all” to "highly satisfied”).
Patients were also asked to fill out a questionnaire after the com-
pletion of all six group modules and 12 months later on an eleven-
point Likert scale to assess how the program helped them to better
manage their disease in everyday life (range: 0 “not better” to 10
“much better”). A questionnaire was sent to all of the eight program
pulmonologists of the German speaking Cantonal Lung Associations.

2.5. Outcomes and measurements of the effectiveness evaluation

For the effectiveness evaluation, data from the patients were col-
lected prior to the start of the group modules (baseline assessment) and
12 months after end of the group modules (follow-up assessment). The
primary outcome was the Chronic Respiratory Disease Questionnaire
(CRQ), a disease-specific questionnaire to assess health-related quality of
life (HRQoL) [19]. The CRQ contains 20 questions on a 7-point Likert
scale (with lower scores indicating worse HRQoL) that are divided into
the four domains “dyspnea”, “fatigue”, “emotional function” and “mas-
tery”. Secondary outcomes were the modified Medical Research Council
(mMRC) for assessing the severity of dyspnea (0-4 scale) [20], COPD
Assessment Test (CAT) for measuring the impact of COPD on patient’s
wellbeing and daily life (0-5 scale) [21], six questions regarding con-
fidence in COPD self-management (0-10 scale), 1-minute sit-to-stand
test (1-min STS) to assess functional exercise capacity [22,23], amount of
inpatient treatments and outpatient consultations and the number of
event-based COPD exacerbations within the previous 12 months. An
exacerbation was defined as a worsening of dyspnea and/or cough and/
or sputum and a new prescription or dose increase of a systemic corti-
costeroid and/or an antibiotic. Detailed descriptions of the secondary
outcomes are provided in the Supplemental material (Table A.4).

2.6. Data analysis

2.6.1. Qualitative analysis

The interview and focus group guides were developed in ex-
change between the research teams in Zurich and Lausanne and the
Swiss Lung Association. The questions followed the sequence of the
implementation process. The evaluation of the interviews and the
focus group was based on qualitative content analysis. The German
and French interviews with the program managers were audio re-
corded, transcribed by native speakers and read into the MAXQDA
2018 computer program [24]. For the text analysis, categories were
determined a priori in English. Native speakers assigned relevant
text passages in the German and French interviews to the English
categories and clarified uncertainties and ambiguities regarding
categorization or understanding with each other. The category
system was continuously expanded and adapted in the further
analysis process. In a next step, the passages of the French and
German interviews were combined. We summarized the most fre-
quent statements for the qualitative evaluation. The evaluation of
the focus group was carried out analogously.
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2.6.2. Quantitative analysis

We performed pre-post analyses on complete patient data that
were collected at baseline and follow-up assessment. The t-test for
dependent samples was used to examine the change between con-
tinuous baseline and follow-up measurements, and the McNemar’s
test to compare paired proportion of patients who smoke cigarettes
at baseline and follow-up. In addition, we used a mixed linear re-
gression model to identify possible predictors of changes in the
primary outcome variable between baseline and follow-up. The
dependent variable was the difference of the CRQ subscale values at
follow-up and baseline. We included the following potential pre-
dictors from the baseline assessment into the model: Sex, age, COPD
GOLD stage (I-II vs. III-IV) and number of exacerbations in the pre-
vious 12 months. The seven Cantonal Lung Associations were in-
cluded as a random effect to account for potential clustering. The
analyses were conducted in R Version 3.6.1 [25].

3. Results
3.1. Study population of the process evaluation

The process evaluation encompassed data from all patients
(n=122, not restricted to complete cases), 16 coaches, eight program
pulmonologists, seven program managers and two master coaches.
The six coaches in the focus group (five were female) were on
average 44.5 years of age (range: 30-57 years), have been working
for the Lung Association for on average six years (range: 2.5-15
years) and with a 75% workload (range: 50-100%). Four of the six
coaches attended both training days. All program pulmonologists (5
out of 8 male) completed the questionnaire.

3.2. Study population of the effectiveness evaluation

The effectiveness evaluation included only patients who com-
pleted the program. In total, 122 patients started the program. The
sex ratio was balanced (53% male) and the patients were on average
69 years at baseline (Table 1). From those who started the program,
24 dropped out due to various reasons (Fig. 3). Four follow-up as-
sessments were not conducted, these patients could therefore not be
included in the effectiveness evaluation.

Table 1
Patients’ characteristics at baseline.

Total (n=122)

Male sex 64 (52.5)
Age, years 69.3 + 8.2
Smoking status*
Never smoker 3(2.5)
Former smoker 94 (78.3)
Current smoker 23 (19.2)
COPD GOLD stage III-IV* 61 (51.1)
Number of COPD exacerbations in the previous 12
months*
0 51 (44.0)
1-2 47 (40.5)
>2 18 (15.5)
Number of patients in each Cantonal Lung Association
Basel 10 (8.2)
Bern? 22 (18.0)
Solothurn 11 (9.0)
Thurgau® 23 (18.9)
Valais® 23 (18.9)
Vaud 4(3.3)
Zurich? 29 (23.8)

Data are presented in n (%) or mean + standard deviation. COPD = chronic obstructive
pulmonary disease; GOLD = Global Initiative for Chronic Obstructive Lung Disease.
* Data contain missing values for smoking status (n=120), GOLD stage (n=116) and
number of exacerbations (n = 116). * Two locations, ® two groups, © two locations with
three groups in total, ¢ three locations.
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Baseline Participating COPD patients
assessment N=122
Program dropout due to ...
y - low motivation (n=2)
End of group - disease (n=5)
modules - unknown reason (n=1)
_ v
1 month (n=114)
——— > - disease (n=1)
A
3 months (n=113)
Follow-up ., - death (n=2)
phone calls 7 . - financial reasons (n=1)
6 months (n=110)
- lack of reachability (n=2)
[ - low motivation (n=1)
A - death (n=1)
12 months (n=106)
- - low motivation (n=4)
- disease (n=1)
- lack of reachability (n=2)
v - death (n=1)
COPD patients by the end
of the program
n=98
_ - missing follow-up assessments
(n=4)
v
COPD patients for
Follow-up :
pre-post analysis
assessment
n=94
End of program

Fig. 3. Flow of patients during the program and reasons for program dropout. COPD = chronic obstructive pulmonary disease.

3.3. Process evaluation

3.3.1. Dose

The program was conducted with 13 groups of patients at eleven
different locations of seven Cantonal Lung Associations. The group
modules lasted on average 115 min, i.e. 25 min (range: 10-45 min)
longer than according to the protocol (n=19 of 71). 10 out of 11
locations provided a pedometer in module 1, and 8 out of 11 loca-
tions provided an elastic band and distributed information on out-
patient rehabilitation programs in module 5. At the end of the group
modules, 83% patients reported to have an action plan.

3.3.2. Reach

The screening protocol was completed by 8 out of 11 locations.
Based on these protocols, 83% of the subjects who were interested to
participate in the LWWCOPD program met the program inclusion/
exclusion criteria. Finally, 89% of those decided to participate. The
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average percentage of patients attending the group modules was
81%, ranging from 74% (module “Energy conservation”) to 89%
(module “Preventing and controlling symptoms”), however, the at-
tendance rate was missing from 2 out of 11 locations. The percen-
tages of performed follow-up phone calls were 97.4% at 1 month,
95.6% at 3 months, 95.5% at 6 months and 88.7% at 12 months.

3.3.3. Fidelity

Based on the coaches’ checklists for each group module, 94% of
the topics were covered on average and across all group modules.
Module “Medications and inhalers” had the lowest (83%) and
module “Breathing and coughing techniques” the highest rate (98%)
of covered topics. Based on the external evaluation of the master
coaches, 84% of the topics were covered on average, with the lowest
rate of 62% in module “Medications and inhalers” (only one external
evaluation available).
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Facilitators and barriers at different stages of the implementation, gained by the analyses of the interviews (program managers), focus group (coaches) and questionnaires

(program pulmonologists).

Facilitators

Barriers/challenges

Preparation & organization
Program managers
Lung Association
® No issues in finding coaches
® Regular meetings with team members

® No time management issues in the Cantonal Lung Association

where program has already been implemented

® Good cooperation between Cantonal Lung Associations and Swiss

Unclear situation regarding reimbursement of the program
Finding enough COPD patients for participation

Different requirements in each canton

High effort for program pulmonologists and coaches for first
implementation

Training
Coaches ® Content and material of program clear and conveyed in a ® Coaches’ training very intensive, and few practical exercises
comprehensible manner compared to theory
® Previous experience in motivational interviewing, group leading ® Time between training and first group module very short
and with COPD patients
Program execution
Program managers ® Good interaction with other involved parties (e.g., general ® Unclear assignment of roles and duties between coach and
practitioners, physiotherapists) program pulmonologist
Coaches Good coach-patient interaction ® Challenged by patients with different COPD stages

Program content relevant to COPD patients
Practicality of the action plan
Extension of the group modules to 120 min

Patients well reachable by phone
Good cooperation with program pulmonologist

Program pulmonologists Good cooperation with coach

Attendance of a pulmonologist for medical questions

Acknowledge patient education programs as useful

[ ]
[ ]
® Previous experience in patient education
L]

Handbook useful for preparation and group modules

Future outlook
Program managers

recruitment and reimbursement

® Program in accordance with governmental health strategy
® (lose collaboration with treating pulmonologists to simplify

Some topics considered to be inappropriate to discuss in a group
or lack of structure of single modules

Design of action plan very complex

® Lack of time during group modules

Unclear responsibility and high effort for completing the
action plan

® Being on time with follow-up phone calls

Difficulties in receiving medical information from treating
pulmonologist

® Integrating time effort for the program into everyday work
schedule

Patients’ medical history and medication often not available
Lack of time and uncertainty regarding completing action plan
and prescribing medication

Little experience in group leading

® Group modules very scripted

Intransparent monetary compensation

Uncertainty regarding future quality assurance of the program
Unclear situation regarding long-term reimbursement of the
program

® Keep a responsible program manager in each Cantonal Lung

Association for better coordination

COPD = chronic obstructive pulmonary disease.

3.3.4. Acceptability
3.3.4.1. Professionals. The main reasons for implementing the
LWWCOPD program was that it is an evidence-based program with
focus on tertiary prevention and the prospect of sustainability
through long-term care of COPD patients. Overall, acceptance and
satisfaction of the involved professionals with the program was very
high; they particularly acknowledged the meaningfulness of the
program. Table 2 overviews the facilitators and barriers at different
stages of the implementation reported by the professionals,
condensed from the extensive amount of results gained by the
analyses of the interviews, focus group and questionnaires.
Following suggestions for improvements evolved from all the
results gained by program managers, coaches and program pulmo-
nologists: (1) explicit integration of coaches’ time effort into their
everyday work schedule, (2) provide video material for coaches’
training and adapt training content to their professional background,
(3) clarify the role between coach and program pulmonologist, (4)
clarify responsibilities between program pulmonologist, general
practitioner and treating pulmonologist, (5) further evaluate content
of single modules and the action plan with possible adaptations, (6)
reduce content of modules or extent module duration to two hours,
(7) assess training requirements for new program pulmonologists
and (8) define uniform monetary compensation for program
pulmonologists.

3.3.4.2. Patients. Most of the patients assessed the group modules as
“good” or “very good” without noticeable differences between
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modules. Patients reported highest satisfaction with modules
providing practical information such as “Healthy lifestyle” (79%
highly satisfied) and the lowest for “Energy conservation” (49%
highly satisfied). Most of the patients reported that the program
content helped them to better manage their COPD (85% within range
8-10) and that they could better cope with everyday life (70% within
range 8-10). At the end of the modules, 67-68% of the patients
evaluated “Breathing/coughing techniques” and “Physical activity” as
the most helpful modules for COPD self-management, at follow-up,
69% of the patients still reported highest satisfaction with
“Breathing/coughing techniques” (Supplemental material, Fig. A.1).

3.3.4.3. Coaches. Most of the coaches described module “Breathing
and coughing techniques” as “very good” (75%), lowest satisfaction
had “Healthy lifestyle” (25% very good) and “Energy conservation”
(29% very good). They reported highest satisfaction with modules
providing practical information for “Breathing and coughing
techniques” (75% highly satisfied) and “Healthy lifestyle” (58%
highly satisfied) and lowest for “Energy conservation” (29% highly
satisfied).

3.4. Effectiveness evaluation

3.4.1. Primary outcome

Patients had higher scores in all four CRQ domains at the follow-
up compared to the baseline assessment (Table 3). The change in
HRQoL was statistically significant in three of four domains: Dyspnea
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Table 3
Results from the pre-post analysis of the effectiveness evaluation.

Outcome Baseline Follow-up Change (95% CI) p value

CRQ (n=94)
Dyspnea 439 + 13 470 £ 1.4 0.32 (0.11-0.52) <0.01
Fatigue 441 + 1.1 451 +13 0.11 (-0.13 to 0.34) 0.37
Emotional function 482 + 11 5.05+ 1.2 0.24 (0.03-0.44) 0.02
Mastery 483 + 1.2 529 +13 0.46 (0.18-0.74) <0.01

mMRC (n=88) 185 £ 1.1 1.68 £ 1.2 -0.17 (-0.39 to 0.05) 0.13

CAT (n=389) 16.69 + 6.8 16.03 + 7.5 -0.65 (-1.73 to 0.43) 0.23

1-min STS (n=53) 2391 + 83 27.06 £ 10.1 3.15 (1.69-4.61) <0.001

Confidence
Pulmonary medication (n=388) 8.81+23 934+ 14 0.53 (-0.03 to 1.10) 0.06
Inhalation (n=85) 8.84 £ 19 934 + 14 0.51 (0.04-0.97) 0.03
Physical activity (n=87) 831 %22 8.03+24 -0.28 (-0.81 to 0.26) 0.31
Worsening of symptoms (n=87) 746 £ 23 851+ 15 1.05 (0.49-1.61) <0.001
Emergency medication according action plan (n=24) 833 %22 854 2.0 0.21 (-1.10 to 1.52) 0.75
Consult a physician/ pulmonologist (n=85) 819 + 21 8.78 £ 1.6 0.59 (0.11-1.07) 0.02

COPD exacerbations® (n=90) 128 £ 2.1 112 + 1.8 -0.16 (-0.61 to 0.30) 0.50
>1 exacerbations, n (%) 49 (54.4) 49 (54.4)

Outpatient medical treatments® (n=92) 8.89 + 5.6 6.07 £ 5.6 -2.83 (-4.13 to -1.52) <0.001
>1 outpatient treatments, n (%) 89 (96.7) 85 (92.4)

Inpatient medical treatments due to COPD? (n=90) 046 + 1.1 038 + 1.0 -0.08 (-0.30 to 0.15) 0.49
>1 inpatient treatments, n (%) 21 (23.3) 18 (20.0)

Days in hospital due to COPD? (n=94) 3.08 +71 335+ 8.0 0.27 (-1.31 to 1.86) 0.82

Smoking status (n=93)
Current smoker, n (%) 18 (19.4) 13 (14.0) -5 (0.00 to 1.09) 0.07

Only patients with complete data were included in these analyses. Data are presented as mean * standard deviation, unless not otherwise stated. Differences in mean were
calculated using the t-test for dependent samples, except for the smoking status where the McNemar's test was used. CRQ = Chronic Respiratory Disease Questionnaire (lower
scores indicating worse HRQoL); mMRC = modified Medical Research Council (higher value indicating higher severity of dyspnea); CAT = COPD Assessment Test (higher value
indicating higher impact); 1-min STS = 1-minute sit-to-stand test; COPD = chronic obstructive pulmonary disease; CI = confidence interval. ? In the previous 12 months.

(+0.32 points), emotional function (+0.24 points) and mastery (+0.46
points). In all four domains, the baseline CRQ value predicted the
change in the domain during the program, i.e. patients with higher
baseline values showed a smaller improvement in the respective
domain (Supplemental material, Table A.5). In the domains “dys-
pnea” and “mastery”, patients with a GOLD stage III-IV had smaller
improvements in dyspnea and mastery, respectively. All other pre-
dictors did not have an impact on the change in the respective CRQ
domain.

3.4.2. Secondary outcomes

There was no evidence for a difference in the mean scores of the
mMRC and CAT between baseline and follow-up (Table 3). In con-
trast, there was very strong evidence for improved exercise capacity
with on average 3.2 more repetitions in the 1-min STS at follow-up
compared to baseline. We also found moderate evidence for a dif-
ference of confidence in performing the inhalation properly (+0.51
points) and knowing when to consult a physician or pulmonologist
(+0.59 points), and a very strong evidence for a difference in de-
tecting a worsening of COPD symptoms (+1.05 points). There was
very strong evidence for a reduction in seeking any kind of out-
patient medical treatment by 2.8 (less) treatments at follow-up.
There was no evidence for an impact on the number of COPD ex-
acerbations, inpatient medical treatments due to COPD or days in
hospital due to COPD. The proportion of current cigarette smokers
decreased from 19% to 14% between baseline and follow-up
(smoking cessation rate 28%), four out of 18 patients stopped ci-
garette smoking and one patient changed to an e-cigarette. The
evidence that the program had an impact on cigarette smoking
cessation was weak (p =0.07).

4. Discussion and conclusion
4.1. Discussion

Overall, the LWWCOPD program was implemented according to
plan in several locations of the Cantonal Lung Associations
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throughout Switzerland. Patients’ attendance rate was satisfactory
and most of the program elements could be conducted according to
the protocol. We found a generally high satisfaction and acceptance
of the involved persons. COPD patients had significantly improved
HRQoL and exercise capacity, and sought less outpatient medical
care in the course of the program. Moreover, 28% of the patients who
smoked at baseline quit cigarette smoking by the end of the
program.

The time required to prepare and organize the program for the
first time was generally underestimated. Consequently, some can-
tons experienced difficulties in integrating their workload into ev-
eryday work schedule. Hence, coaches worked beyond their usual
workload. Since this was the first implementation of the program for
most cantons, we can expect that the effort will be substantially
reduced with a further implementation. Furthermore, the cantons
started the program even though short- and long-term reimburse-
ment of the program was not secured. Considering the short pre-
paration time, the cantons did not face major challenges in
compiling a new team. The recruiting process of COPD patients
varied greatly between cantons, however, program managers agreed
that recruitment needs to be more efficient in future. The coaches
described the training as both helpful and very intensive, and the
time between training and program start as too short.

The coaches were challenged by a tight schedule in the group
modules. As a result, the sessions were officially extended to 120 min
shortly after the program was launched. The exacerbation action
plan was perceived as helpful for the patients, but several cantons
reported difficulties in completing the action plan on time. One
reason was that patients’ medical history and medication list was
not available for each patient. Although collaboration between
coaches and program pulmonologists was considered to be very
good, the distribution of roles and responsibilities was often unclear.

The program managers described the future outlook as positive since
the LWWCOPD program is a part of tertiary prevention and has lasting
effects on patients’ health which is accordance with the Swiss govern-
mental health strategy [26]. However, program reimbursement is still
not ensured in every canton and represents a major concern.
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In terms of effectiveness, patients had higher scores in three of
four CRQ subscales. The change in the subscale mastery was just
below the minimal clinically important difference of 0.5 points [27].
However, in a similar study in Valais (Switzerland) a change of 0.5
points was reported (n=46) [11] and a change of 0.54 in a controlled
Swiss study [12]. The improvement in the 1-min STS test by 3.2
repetitions is above the minimal important difference of three re-
petitions [23]. The smoking cessation rate in this program was
substantial and close to the observed success with pharmacological
interventions for smoking cessation after one year (35% smoking
cessation rate) [28]. This finding is impressive since the program did
not include specific smoking cessation support.

This study has some limitations. This was a real-life im-
plementation of a patient education program, therefore, the results
can only be generalized to patients who are motivated to participate
in such a program and not to COPD patients in general. The quan-
titative and qualitative results may not be generalizable to the whole
French speaking part of Switzerland since data collection was in-
complete (i.e., French speaking part was not represented in the focus
group, partly missing data). Furthermore, using a control group
would have been more appropriate than a pre-post analysis to es-
timate the program effectiveness. However, there are several ran-
domized trials that showed an effect of the LWWCOPD program and
a prospectively planned controlled study in a primary care setting
with 467 COPD patients showed significant improvements in HRQoL
and considerable lower exacerbation rates and health care use when
receiving the LWWCOPD program [12]. There were 24 patients who
dropped out during the program and could not perform the follow-
up assessment: They were mainly male (70.8% vs. 47.8%), but they
did not differ greatly in terms of age and COPD GOLD stage.

A strength of this study is the evaluation of a real-life im-
plementation. By examining various involved persons and com-
bining qualitative and quantitative methods, we gained a
comprehensive picture on whether the program was perceived as
meaningful, appropriate and satisfactory and whether the program
was associated with patients’ quality of life when implemented on a
broader scale.

4.2. Conclusion

This study shows that the LWWCOPD program was successfully
implemented in Switzerland and resulted in high acceptance and
satisfaction of all involved persons. It was also positively associated
with patients’ quality of life, exercise capacity, confidence in COPD
self-management and lower utilization of outpatient medical care.

4.3. Practice implications

This is one of the first studies presenting results from a nation-
wide implementation of an education program for COPD patients
beyond the study setting. Therefore, these findings are of great in-
ternational interest and can be used as a guidance for the im-
plementation in other countries. The process evaluation provides
suggestions for improvements that are essential to further promote
the nationwide implementation of the program.
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